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Abstract. We report on the analysis from ~110ks of X-ray observations of Centaurus A carried out with the Proportional 
Counter Array (PCA) and the High Energy X-ray Timing Experiment (HEXTE) instruments on Rossi X-ray Timing Explorer 
(RXTE) during three monitoring campaigns over the last 4 years (10 ks in 1996, 74 ks in 1998, and 25 ks in 2000). The joint 
PCA/HEXTE X-ray spectrum can be well described by a heavily absorbed power law with photon index 1.8 and a narrow iron 
line due to fluorescence of cold matter. The measured column depth decreased by about 30% between 1996 and 2000, while the 
detected 2-10 keV continuum flux remained constant between 1996 and 1998, but increased by 60% in 2000. Since in all three 
observations the iron line flux did not vary, a corresponding decrease in equivalent width was noted. No appreciable evidence 
for a reflection continuum in the spectrum was detected. We present the interpretation of the iron line strength through Monte 
Carlo computations of various geometries. No significant temporal variability was found in Cen A at time scales from days to 
tens of minutes. 
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1. Introduction 



At a distance of 3.5 Mpc ( |Hui et al. 1993[ ), Centaurus A 
(NGC 5128) is by far the nearest active galactic nucleus 
(AGN). Cen A is a giant do uble-lobed radio source usually 
classified as a low luminosity Fanaroff & Riley (1974 ) Class I 
radio galaxy, a misdirected BL Lac object (Morgan ti et al. 
1992), a Seyfert 2 object ( [Dermer & Gehrels 199^ ), and a 
radio-loud AGN viewed from the side (~70°) of the jet axis 



sorption and a photon index of ~1.7. Iron K-shell absorption 
and fluorescent line emission at ^6.4 ke V with an equivalen t 
width of ^100eV have been observed (Turner et al. 1997a). 



(Ebneter & Balick 1983). Even though the nucleus is heav- 
ily obscured (in part by the famous dust-lane that is seen to 
cross the galaxy), Cen A is one of the brightest extragalactic X- 
ray sources in the sky and the only AGN where a high quality 
spectrum from 0.5 keV to 1 GeV can be obtained (Steinle et al. 
1998). This makes it a valuable laboratory to test our under- 
standing of the high-energy processes occurring within AGN. 
A recent comprehensive review of Cen A is given by Israel 
(1998). 

Previous observations have shown Cen A to have highly 



One unusual spectral feature of Cen A is that there is no ev- 
idence for a strong Compton reflection component (Wozniak 
et al. 1998, found Q/2n < 0.15). This implies there is lit- 
tle cold, Thomson-thick material in the close vicinity of the 
AGN that reflects X-rays into our line of sight. Taken together 
with the iron line equivalent width, this result is consistent 
with transmission of the primary flux through the line-of-sight 
absorber and viewing the accretion disk nearly edge-on. On 
the other hand, the lack of a reflection component is at odds 



with the "Unified Model of AGN" (e.g., Krolik 1999, Ch. 12), 



where Seyfert galaxies do show significant reflection compo- 



nents (Smith & Done 1996) 



complex X-ray/gamma-ray properties (Turner et al. 1997a; 
Dobereiner et al. 1996| ; Feigelson et al. 1981; Schreier et al. 
1979) with multi-temperature diffuse flux, a spatially resolved 



jet in radio and X-rays (Kraft et al. 2000; Morganti et al 



1999), and a nuclear component with complex low energy ab- 
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In this work we present results of three observations per- 
formed by the Rossi X-ray Timing Explorer (RXTE) - one 
of lOks in 1996 August, one of 74 ks in 1998 August and 
one of 25 ks in 2000 January. Preliminary results from the 
1996 August observation, using earlier versions of the re- 
sponse matrix and backg round models, have been presented by 
Rothschild et al. (1999 ). Here we re-analyze these data using 
the new and improved PCA response matrices and background 
models, and present results on all three observations. The re- 
mainder of this paper is structured as follows. In Sect. || we 
give the details of the observations and our data analysis pro- 
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Fig. 1. Background-subtracted PCA-RXTE light curves of Cen A for the three RXTE monitoring campaigns in the years 1996 
(upper panel), 1998 (middle panel) and 2000 (lower panel). The data have a resolution of 16 s and are plotted versus Universal 
Time (UT) in hours on the given date. 



1996 August 14 



Table 1. Details of the RXTE monitoring campaigns of Cen A 



Numb. 


Obs. Date 


Exposure Count Rate 




(ymd) 


(sec.) (counts s" 1 PCU" 1 ) 


1. 


1996, Aug 14 


10528 24 


2. 


1998, Aug 9-15 


73984 22 


3. 


2000, Jan 23 


24880 36 






total ~ 109. 5 ks 



(The count rate is the mean of the 2-20 keV PC A background sub- 
tracted count rate) 

cedure. Sect. |] presents the results from the spectral analysis 
and the timing analysis. In Sect. we discuss our results and 
summarize the paper. 

2. Observations and Data Reduction 

There are two pointed instruments on-board RXTE, the 
Proportional Counter Array (PCA) and the High Energy X-ray 
Timing Experiment (HEXTE). RXTE observed Cen A for a to- 
tal of ^llOks over the last five years. An observation log is 
given in Table [jj The PCA light curves are shown in Fig. [j]. 

The PCA consists of a set of five co-aligned xenon/methane 
(with an upper propane layer) proportional counter units 
(PCUs) with a total effective area of ^7000 cm 2 . The instru- 
ment is sensitive in the energy range from 2keV to ^100keV 
(Jahoda et al. 1997). As the response matrix is best calibrated 
between ^2 and 20 keV, we will restrict our analysis to this en- 
ergy range. To increase the signal to noise ratio we chose only 
the data from the top xenon layer. Background subtraction of 
the PCA data was performed using the "faint source model". 
To reduce the uncertainty of the PCA background model, we 



ignore data measured in the 30 minutes after South Atlantic 
Anomaly (SAA) passages. Furthermore, data were not accu- 
mulated at times of high electron contamination as expressed 
by a certain ratio of veto rates in the detectors, the so-called 
"electron ratio". We excluded times during which the "electron 
ratio" was larger than 0. 1 in at least one of the detectors. We ac- 
counted for the remaining uncertainty in detector calibrations 
by including a systematic error of 1% in the data. See Wilms 
et al. (1999) for an in-depth discussion of the PCA calibration 
issues. 

HEXTE consists of two clusters of four NaI(TI)/CsI(Na) 
phoswich scintillation counters that are sensitive in the range 
15-250keV ( |Rothschild et al. 199^ ). Its total effective area 
is ^1600 cm 2 . Background subtraction is done by sequential 
rocking of the two clusters on and off of the source position to 
provide a direct measurement of the background during the ob- 
servation. Thus, no calculated background model is required. 
HEXTE data between 20 ke V and 200 ke V were used. To en- 
sure good statistical accuracy the spectrum was rebinned for fit- 
ting, and no systematic errors were incorporated in the HEXTE 
data. 

The standard data from both instruments were used for the 
accumulation of spectra and light curves with 16 s time reso- 
lution. To extract spectra and light curves, we used the RXTE 
analysis software in FTOOLS 5.0. During part of the observa- 
tions some PCUs were turned off, and we took this into account 
when we added all good PCU data together and combined all 
background spectra. The total PCA response matrix was the 
average of the respective estimates for each individual detec- 
tor combination, weighted by the fraction of photons measured 
during the time that such combination was active. For HEXTE 
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Table 2. Best Fit Spectral Parameters for the 1996, 1998 and 2000 data set fitted separately (Separated spectra) and for the three 
data sets fitted simultaneously (Joined spectrum). 







11U11 J_/1I1C 




Power law 


Detector normalization 


77* 

-T(2-10keV) 


'i 

Arcd 


H n f 
U.U.I. 






^Linc 


EW 


r 




^Det A 


j4Det B 






xl0 22 cm -2 


keV 


xlO" 4 


eV 




xlO -2 






xlO" 2 






Separated spectra 






















1996 11.30(14) 


6.56(16) 


4.36(74) 


144(26) 


1.92(15) 


0.135(2) 


0.90(6) 


0.88(9) 


2.28(4) 


0.75 


64 


1998 9.41(28) 


6.47(8) 


3.97(63) 


142(27) 


1.90(2) 


0.114(4) 


0.92(3) 


0.90(3) 


2.21(4) 


0.51 


77 


2000 7.87(27) 


6.27(9) 


5.46(98) 


120(26) 


1.82(2) 


0.150(6) 


0.92(3) 


0.92(3) 


3.60(6) 


0.40 


60 


Joined spectrum 






















1996 10.66(18) 


6.49(7) 


5.34(62) 


177(24) 


1.88(1) 


0.122(3) 


0.90 


0.88 


2.28(3) 


0.78 


209 


1998 9.15(19) 


6.45(8) 


4.28(54) 


154(22) 




0.108(2) 


0.92 


0.90 


2.21(3) 






2000 8.70(19) 


6.29(11) 


3.82(87) 


82(20) 




0.173(4) 


0.92 


0.92 


3.58(3) 







Ep e : line energy. Ahine- Line normalization (ph cm 2 s 1 in the line). The Gaussian line width was fixed at a = 0.2 keV. EW: line equivalent 
width. Y: Photon index of the power law. A^: Power law norm (phkeV _1 cm- 2 s- 1 at 1 keV). F, 2 

-iokeV) : Fl ux at the energy range 

of 2 to lOkeV in units of phcm" 2 s -1 . A D ct A : Ratio of HEXTE to PCA Normalization for Cluster A. An e t B : Ratio of HEXTE to PCA 
Normalization for Cluster B. The uncertainties are 90% for one parameter (Ax 2 = 2.7), and are shown in units of the last digit shown. 
Parameters in italics were frozen. 



we used the standard response matrices dated 1997 March 20, 
treating each cluster individually in the data analysis. 

On-board RXTE there is a third scientific instrument, the 
All-Sky Monitor (fLevine et al. 1996|). The ASM is com- 



posed of three scanning shadow cameras, each of which is 
a position sensitive xenon proportional counter that views a 
6° x 90° FWHM section of sky through a one-dimensional 
coded mask. Each camera has a net active area for detecting X- 
rays of ^30 cm 2 . It surveys about 80% of the sky 5-10 times 
each day for ^100s. The overall energy range of the ASM 
is 1.5-12keV which is telemetered in three energy channels 
(1.3-3.0keV, 3.0-5.0keV, and 5.0-12.2keV). Fig. @b shows 
the RXTE ASM counting rate for Cen A from the beginning 
of the RXTE mission, rebinned in 14 d bins; the arrows de- 
note the times when the PCA/HEXTE monitoring campaigns 
were made. We used the "Data by dwell quick-look results" 
provided by the RXTE ASM team, available from MIT ASM 
Light Curve Overview Webpages. We took only flux solutions 
for which x 2 cd < 1 .2, with a backgrou nd estimated between 1 
and 10 counts s -1 ( Levine et al. 200C ), and with a full dwell- 
exposure time (i.e., 90 s) . 

Also shown in Fig. |]c are the 20-100 keV count rates from 
the BATSE instrument on board the Compton Gamma Ray 
Observatory (CGRO) averaged over two week intervals from 
1991-1999 (data provided by C. Wilson, priv. comm.). BATSE 
consists of eight identical Nal(Tl) scintillation detector mod- 
ules located at the corners of CGRO. Sources are detected using 
the Earth occultation technique. During each CGRO orbit, the 
Earth is seen by BATSE to sweep across a band in the sky ex- 
tending ~35° above and below the orbit plane. As each source 
enters into (exits from) occultation by the Earth, count rates in 
the source-facing detectors decreases (increase) according to 
the source intensity. 



3. Data Analysis 



3.1. Spectral Analysis 

The PCA and HEXTE data were fit simultaneously using 
XSPEC v. 11. Oq ( [Arnaud 199^ ). The spectrum was modelled 
by a heavily absorbed power law plus a Gaussian emission line 
model, of the form 



N ph (E) = A Uct 



e ~a ISM (E)N HA E -r 



^ine — 



V2~7 



(1) 



To account for the uncertainty in the effective areas of the three 
detector systems (the PCA and the two HEXTE clusters), we 
included their relative normalizations, A-£> ct , as a fit parameter, 
setting the PCA normalization to unity. For the photoelectric 
absorption of the interstellar medium, ctism, we used the photo- 
electric absorption cross section of Morrison & McCammon 
(1983) where Nn is the equivalent hydrogen column. The 
fit parameters of the photon power law are T the photon in- 
dex and Apl the power law norm (phkeV -1 cm" 2 s _1 at 1 
keV). To model the iron line component a Gaussian line pro- 
file was added where Epe is the line energy, ^Lino the total 
phcm _2 s _1 in the line, and a the Gaussian line width. As 
preliminary fits with the iron line width as a free parameter 
resulted in widths narrower than the spectral resolution of the 
PCA, we fixed the line width to a = 0.2 keV. 

The spectral model was fitted to each data set separately 
(the 1996, 1998, and 2000 separated spectra) and to the three 
data sets simultaneously (the joined spectrum). Table ^| pro- 
vides fitted parameters and their associated uncertainties. Our 
adopted simple spectral model (Eq. [j]) provides a fully accept- 
able fit in each case. Note that we assume that the iron line is 
not absorbed by the intervening material. This physically im- 
plies that the reprocessing region in which the Fe line is pro- 
duced is outside the absorbing line of sight, and thus, the high 
absorption column is very near the X-ray emission region at the 
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core of the AGN. This assumption only affects the inferred flux 
of the line and its computed equivalent width. 

For all three observations, the energy of the iron line, 
~6.4keV, indicates that the emission is from cool, i.e., at most 
weakly ionized material. It is either possible, 1) that the Fe-line 
emitting material lies directly along our line of sight, and could 
thus be associated with matter producing the observed Nn, or 
2) it is possible that the Fe-line emitting material is caused by 
fluorescent emission of a larger spatial region. In the former 
case, i.e., the emission of line photons from within our line of 
sight, we would expect the line flux to be correlated with A?jj. 
Within the uncertainty of the fit parameters, such a correlation 
is not found, as there is no variability in the line flux with ob- 
servation while N-r varies. Such a constancy of the line flux is 
only possible if the line emission originates outside of our line 
of sight, for example within the torus. Here, the line strength 
would not correlate with the variation of Nr. Furthermore, 
we would also not expect a correlation with changes of the 
source flux since these would be smeared out on the light travel 
timescale, which can be several years. Note that the equivalent 
width of the line decreases between the observations. This de- 
crease, however, is purely due to the factor of 1 .6 increase in 
the continuum flux over the observations. Finally, we note that 
our conclusion, that the Fe-line emitting material lies outside of 
our direct line of sight, is consistent with estimates for the line 
strength caused by the absorbing material alone, which predict 
that < 20% of the line flux is caused by fluorescence in the 
absorbing material (see Sect. Q). 

Apart from the changes in the power law normalization 
(+11% with respect to 1996) and in the JV H (-30% with re- 
spect to 1996) there is no significant changes of the spectral 
parameters between the three observations. In passing, we note 
that the same holds also true when analyzing the spectra ob- 
served during each individual orbit. No significant variation of 
the spectral parameters was found within each monitoring ob- 
servation. 

As the spectral parameters remain roughly constant be- 
tween the observations, it is possible to further constrain the 
shape of the spectral continuum by fitting all data simultane- 
ously. We first attempted to fit all the data with a single model 
by coupling all spectral parameters (with the exception of the 
power law flux) for the three data sets. Our fit to this model 
had strong residuals in the region below lOkeV (see Fig. ||c), 
clearly indicating the variation in N-g.. The fit corroborates that 
the shape of the underlying power-law continuum might be 
constant. We therefore modeled the combined spectrum using 
a model where all parameters were allowed to vary freely with 
the exception of the photon index, which was held fixed for the 
three data sets. The fitted parameters for this fit are listed in 
Table ^ (joined spectrum), a plot of the spectral model and its 
residuals is shown in Figs, ^a and [l]b. The good \ 2 of this fit 
indicates that V can indeed be assumed to be constant for the 
three observations. 

In order to test for the presence of a Compton reflection 
component, a po wer law plus Compton compo nent (XSPEC 
model pexrav, Magdziarz & Zdziarski 1995 ) fit was per- 
formed to both, the individual observations and the joined data 
with a single power law index. The 2a upper limit for the reflec- 




ts 
o 

-5 



io Energy [keV] "» 

Fig. 2. a Best fit joined spectrum for an absorbed power law 
plus Gaussian emission line with a = 0.2 keV. See Table g, 
joined spectrum, for the exact values of the fit parameters. See 
text for explanations, b Residuals to the fit in terms of a with 
error bars of size one. c Residuals to the fit with coupled spec- 
tral parameter for the three RXTE observations. 



tion component, H/2tt, expressed as the ratio of the solid angle 
for primary flux scattered into our line of sight to an infinite 
slab, was found to be 0.09, 0.09, 0.08, and 0.05 for observa- 
tions 1, 2, 3, and joined, respectively, assuming an inclination 
angle of 70°. This result clearly implies that no significant re- 
flection features are present, confirming the earlier OSSE and 
RXTE results (iRothschild et al. 1999b kinzeretal. 1995b. 



We also tested the RXTE data for the presence of a spectral 
break at higher energies, using an exponentially cutoff model 
(XSPEC model cutof fpl). The best fit model gave a cutoff- 
energy with a lower limit of 500 keV and provides an equally 
adequate fit to the data as the straight power law (Xrcd ~ 0.65). 
This result is consistent with CGRO OSSE data, where a cutoff 



energy of 300 keV or higher was found ( Kinzeret al. 1995 ). We 
would not be sensitive to a break of AT = 0.5 at 150keV, as 
reported by [Steinle et al. (1998 ), due to limited statistics above 
150keV. 

To summarize, the RXTE spectrum of Cen A can be best 
described by a heavily absorbed power law extending above 
200 keV and an iron line from cold matter. A significant width 
to the iron line was not required, and therefore it was taken to 
be narrow (a = 0.2 keV). No significant measurements of a 
steepening in the power law at high energies was detected. A 
Compton reflection component was not required to fit the data 
with n/2ir < 0.05. 

A bright X-ray transient 2'.5 south-west to the nucleus of 
Cen A , 1RXH J132519.8-430312, was detected by Steinle 
et al. (2000) during ROSAT HRI observations in July 1995. 
Parallel multi-wavel ength observations fr om radio to 7-ray of 
Cen A were made ( Steinle et al. 1999 ) and no counterpart 
was found in the optical images. Unfortunately, no spectral 
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information is available from the observations, and only indi- 
rect information can be derived from the BATSE and OSSE 
instruments, which provide evidence that the transient emits 
mainly at soft X-rays. Steinle et al. (2000) suggested the tran- 
sient could be an X-ray binary located in Cen A. Assuming 
a power-law spectrum with photon index 1.5 and a A^h = 
8 x 10 20 cm -2 , and taking the ROSAT HRI average count rate 



10 1 



of 0.033 counts s 1 obtained by Steinle et al. (2000), we esti- 
mate a RXTE PCA count rate of 0.36 counts s~ x PCIT" 1 (us- 
ing the PIMMS tool supported by HEASARC). This represents 
< 2% of the measured Cen A PCA count rate, and therefore no 
significant contribution of the transient source (if it is supposed 
to be turned on) on the RXTE observations is expected. This is 
also confirmed by the spectral behavior of the data, where no 
excess softness is presented in the spectral fit (see Fig. |J). 

3.2. Timing Analysis 

Variability is one of the well known features of Cen A and 
is observed in all wavelength regimes from radio to 7-rays 
dAbraham et al. 1982j; [Turner et al. 1992| ; [Terrell 1986| ; Bond 
et al. 1996; Kinzer et al. 1995 ). At X-ray wavelengths, Cen A 
is known to be highly variable on time scales of years, months, 
and days (Fourdain et al. 1993; Baity et al. 1981). This variabil- 



ity can be split in two main components (Jourdain et al. 1993): 



(1) long-term trends which last for years and define the state 
of the source and (2) short-term flares of a few days which are 
superposed on the long-term component. 



8 10° 



o 

Oh 




0.001 



0.010 

Frequency (Hz) 



Fig. 3. Averaged power spectral density (PSD) in Leahy et al. 
(1983) normalization of the PCA background subtracted source 
data. A PSD value of 2 corresponds to pure Poisson noise. 

(see Fig. [}]), confirming the result of the \ 2 test i n this fre- 
quency. 

To compare the Cen A variability with previous studies of 
Seyfe rt Galaxies ([Markowitz & Edelson 2000|; T urner et al. 
1997b; Sandra et al. 1997[ ) we extracted the 2-10keV light 
curve of the 1998 monitoring campaign and computed the nor- 
malized "excess variance", cr 2 lrls (for a detailed discussion of 



the definition see Turner et al. 1999 ; Mandra et al. 1997 ) 



mc 



.2 Z_/ 



[(c,-(c)) 2 



(3) 



3.2.1 . Short Term Variability 

To characterize the short-term variability of Cen A during the 
PCA/HEXTE observations we performed a standard x 2 -test for 
the light curves on different time scales. A reduced xt value 
was computed for each stream of data to test for variability 
against the null hypothesis that the flux remains constant: 



1 



(Ci {c)f 



i=l 



(2) 



where a is the observed count rate at each time interval i, <7j 
the respective Poisson error, (c) the mean count rate during the 
observation, n is the number of time bins, and v = n — 1 is 
the number of degrees of freedom. For a non variable source 
we expected xl No variability within the measurement 
errors over timescales of days or less was detected for all the 
pointing observations of RXTE. Variations of 10% in the mean 
flux were detected over timescales of ~5 d during observation 2 
(see Fig. [IJ, middle panel). 

Fourier techniques were also used for the analysis of the 
long 1998 observation. An average power spectral density 
(PSD) using time segments of ^22min duration was calcu- 
lated. This duration was the longest time span for which enough 
time segments without gaps were available to compute a PSD. 
The analysis was performed for the PCA background sub- 
tracted data from 4 to 40keV, where the data is source dom- 
inated. No excess variability above the Poisson level was seen 



We find cr 2 ns = 4.3(9) x 10~ 3 . Previous studies have found 
a clear decrease of cr 2 ms with the intrinsic X-ray luminosity 
of both Seyfert 1 and Seyfert 2 galaxies (consistent also with 
the time-domain results of Konig et al. 1997, and with Green 
et al. 1993). Our result for Cen A is a factor of ~10 smaller 
than t hat expected from the Seyfert correlations (T urner et al. 
1997b7 ]Nandi'a et al. 1997 ) for the intrinsic (i.e., unabsorbed) 
X-ray luminosity of Cen A (log Lx, 2-10 kcV — 41.7 cgs). Such 
a low cr 2 ms is typic ally only expected for Seyfert 2's with 
log Lx ^43 cgs (see Turner et al. 1997q , Fig. 2), although the 
scatter in these data is large. We conclude that the short term 
variability of Cen A is on the low side of that observed in com- 
parable Seyfert galaxies. 

3.2.2. Long Term Variability 

To study the long-term variability of Cen A, and to place our 
pointed observations within the context of the overall behavior 
of the source, we used data from the RXTE ASM and CGRO 
BATSE all sky monitors (see Fig. Q). 

Fig. indicates apparent fluctuations in the ASM flux at 
the end of each year coinciding with the closest angular sep- 
aration between the sun to Cen A (Fig. |]a). This variability 
is due to scattering of solar X-rays off the ASM collimators 
onto the ASM detectors and is not due to source flux variations 
(Remillard, priv. comm.). 

The BATSE count rate is shown in Fig. Qc and does not 
display the variability seen in the ASM. Thus, we conclude that 
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1991 



1992 



1993 



1994 



1995 



1996 1997 1998 1999 2000 



Fig. 4. a Angular distance between the Sun and Cen A. b ASM counting rate for Cen A from the beginning of the RXTE 
measurements, rebinned in 14 d bins. The RXTE PCA/HEXTE monitoring campaigns are indicated by the arrow, c BATSE 
counting rate for Cen A from the beginning of the CGRO measurements, rebinned in 14 d bins. 



the Cen A flux appears to have varied by less than a factor of 
two during the four years of the RXTE mission. BATSE data 
extending back to 1991 indicate that the same conclusion can 
be drawn back to at least mid-1992. Cen A was a factor of two 
brighter in the BATSE data from mid-1991 to mid-1992. 

4. Discussion and Conclusions 

We have presented analysis of three RXTE monitoring cam- 
paigns of Cen A, totaling ^llOks. This analysis reveals 
no significant short-term temporal variability on timescales 
from weeks or less, and a relatively simple spectrum in 
the 2-200 keV range. The best fit spectral model consists 
of a heavily absorbed primary flux and a narrow emission 
line from cool iron. The iron line flux remained stable at 
~4.5 x 10~ 4 photons cm -2 s" 1 keV^ 1 for unabsorbed flux 
and ~5.3 x 10~ 4 photons cm~ 2 s _1 keV -1 for absorbed flux. 

The 2-10 keV flux was the same in 1996 and 1998, and 
increased by 60% in 2000. This implies that the line emitting 
region is not very close (greater than light days?) to the region 
containing the primary flux generation. This is consistent with 
the lack of a significant reflection component contribution to 
the overall flux. We can conclude that the Fe line does not orig- 
inate close to the central X-ray source, although a strong Fe 
line is observable. Possible sources of the Fe line flux would 
then be a molecular torus surrounding the source (similar to 
Seyfert 2 galaxies) or the dust lane. To test the latter hypothe- 
sis we have used a Monte Carlo code to compute the iron line 
flux emerging from the back of a slab of neutral material with 
A^h = 7 x 10 22 cm -2 that is irradiated by the unattenuated 
continuum spectrum of Cen A. The equivalent width of the 
line resulting from the absorbing material is < 30 eV so that 
most of the contributing Fe line phot ons do not come from the 
absorbing region. In a greement with Grandi et al. (2000 ) and 
Wozniak et al. (1998 ) this leaves us with the conclusion that 
the Fe line originates within material of a large column outside 



of the line of sight, for example in the postulated molecular 
torus. Our conclusion is also confirmed by the presence of no 
correlation between the variability behavior of N-r and the iron 
line flux, since Nn varied with observation and the line flux 
does not. The A^h could originate at the edge of the accretion 
disk and thus its variability might be due to small changes in 
the disk structure, while the iron line material lies outside the 
line of sight. 



The lack of a reflection component in radio-loud active 
galaxies poses a problem for unification models of AGN. There 
are several ways in which a reflection-free AGN spectrum 
could be produced. First, the reflecting cold material could be 
removed from the inner regions by being "swept up" by the ra- 
dio jet. For Cen A, there are indications that such a mechanism 
might be at work. In a recent interpretation of Hubble Space 
Telescope images taken with WFPC2 and NICMOS, Marconi 
et al. (2000) notice an evacuated channel produced by the jet 
between the nucleus and the first bright knot of the jet. A sec- 
ond possibility might be that the inner regions of the accretion 
disks of radio-loud AGN are not neutral, but strongly ionized. 
The source for the ionization could be radiation of the radio- 
jet, or the accretion disk structure could deviate from that of a 
simple accretion disk, and be, e.g., advection dominated (the 
latter is improbable, however, because of to the appreciable X- 
ray luminosity of the source). Lastly, it could also be possible 
that the production site of the primary X-rays is not within an 
accretion disk but within the base of the jet itself, such that the 
covering factor of any cold material present close to the cen- 
tral black hole is small. Observationally, thi s last interpretation 
has been advocated by Kinzer et al. (1995 ) in the analysis of 
CGRO OSSE data from Cen A, where the energy dependence 
of the high energy cutoff of the power-law with source flux is 
interpreted in terms of a changing maximum energy of a non- 
thermal electron distribution that would be expected in the jet. 
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